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CLAIMS 

This listing of claims will replace. all prior versions, 
and listings, of claims in the application: 

What is claimed is; 

1. (Currently Amended) A system for 
p r cvrent i ng / c ont r o ll ing coat rol ling compressor surge in an 
electrically assisted turbocharger that is coupled to an internal 
combustion engine comprising: 

an electric motor disposed around a turbocharger shaft 
having attached thereto a compressor at one shaft end and a 
turbine at an opposite shaft end; 

an electric motor controller electrically coupled to 
the electric motor; 

a memory means electrically coupled to the electric 
motor controller, the memory means having a mult i- dimensional map 
of compressor surge conditions stored therein; and 

at least two sensors electrically coupled to the 
electric motor controller, the sensors being configured to 
monitor operating conditions of at least one. of the turbocharger 
and an internal . combustion engine coupled thereto; 

the electric motor controller further configured to 
control operation of the electric motor responsive to signals 
provided from the sensors as correlated to the raulti -dimensional 
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map of surge conditions stored in the memor y, wherein the 
electric motor controller ig further configured to reverse power 
fcQ_th e electric motor in response to signals from at least one o£ 
the engine speed sensor and tu rbocharaer speed sensing mean as 
correlate d to the multi -dimensional map of. gurae coi^ditions 
stored the in the memory when a compressor surge condition is 
detect ed > 

2. (Currently Amended) A system for 
p rev e nting/ control li ng controlling compressor surge in an 
electrically assisted turbocharger that is coupled to an internal 
combustion engine comprising: 

an electric motor disposed around a turbocharger shaft 
to provide rotational movement thereto; 

an electric motor controller electrically coupled to 
the electric motor for controlling the operation of the electric 
motor; 

an engine speed sensor electrically coupled to the 
electric motor controller for sensing the rotational speed of the 
internal combustion engine; 

a turbocharger speed sensing means coupled to the 
electric motor controller for sensing the rotational speed of the 
turbocharger shaft; and 
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a memory electrically coupled to the electric motor 
controller, the memory having a mult i -dimensional map stored 
therein of surge conditions correlating to the speed of the 
internal combustion engine and to the speed of the turbocharger? 

the electric motor controller further configured to 
control the electric motor responsive to the signals provided 
from the engine speed sensor and from the turbocha.rger speed . 
sensing means as correlated to the multi-dimensional map of surge 
conditions stored in the memor y, wherein the electric mbtor 
controller is further configured to reverse power to the electric 
motor in response to signals from at least one of the engine 
gEfiQd gensor and turbocharaer speed sensing mean as correlated to 
,tb^ multi-dim^^gA(paaJl m^p Qg,Si;:fle conditions stored the in the 
memory when a compressor surge condition Is detected, 

3 . (Currently Amended) A systerm for 
p re vent ing/ contr o l 1 ing cont ro_l_l_i nq compressor surge in an 
electrically assisted turbocharger that is coupled to an internal 
combustion engine comprising: 

an electric motor disposed around a turbocharger shaft 
to provide rotational movement thereto; 

an electric motor controller coupled to the electric 
motor for controlling rotational movement provided by the- 
electric motors- 
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an intake air sensor coupled to the electric motor 
controller for sensing a volume of air entering the turbocharger; 

a pressure ratio sensor coupled to the electric motor 
controller for sensing. a compressor pressure ratio; and 

a memory electrically connected to the electric motor 
controller, the memory having a multi -dimensional map stored 
therein of surge conditions correlating to the volume of air 
entering the turbocharger and the compressor pressure ratio; 

the electric motor controller further configured to 
control the electric motor responsive to the signals from the 
intake air sensor and from the pressure ratio sensor as 
correlated to the multi -dimensional map of surge conditions 
stored in the memory , wherein the electric motor controller is 
further configured to reverse power to the electric motor in . 
j^ppnse^ to signal^ from at least one of the Axxtakg g^Pr 

a^Qd presj3-ure ratio sen sor as correlated to the multi -dimensional 
map of surge conditions stored the in the memory when a 
compressor surge condition i^ detected > 



4. (Currently Amended) A method for 
preventing/ controlling controlling compressor surge in an 
electrically assisted turbocharger that is coupled to an internal 
combustion engine, the turbocharger including an electric motor 
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disposed around a turbocharger shaft to provide rotational 
movement thereto, the method comprising the steps of: 

sensing a first parameter indicative of the rotational 

speed of the internal combustion engines- 
sensing a second parameter indicative of the rotational 

speed of the turbocharger shaft; and 

controlling the electric motor responsive to said first 
and second parameters so as to avoid surge based on a multi- 
dimensional map correlating compressor surge conditions to the 
speed of the internal combustion engine and to the speed of the 
turbocharge r, wherein the step of controlling is performed bv an 
elec-t-ric motor controller- tha t is coupled to the electric motor 
and that inclu des a memory connected thereto having the multi- 
dimensional m ap of surge conditions stored therein, and wherein 
the step of controlli ng compriaes the electric motor controller 
rey_ex_a_ing power to the electric motor in respo nse detected suroQ 
conditions. 
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